Purpose The purposes of the study were to (1) test the shortterm impact of a telephone-delivered cancer parenting education program, the Enhancing Connections-Telephone (EC-T) Program, on maternal anxiety, depressed mood, parenting competencies, and child behavioral-emotional adjustment and (2) compare those outcomes with outcomes achieved from an in-person delivery of the same program (EC). Methods Thirty-two mothers comprised the sample for the within-group design and 77 mothers for the between-group design. Mothers were eligible if they had one or more dependent children and were recently diagnosed with stages 0-III breast cancer. Mothers in both groups received five intervention sessions at 2-week intervals from a patient educator using a fully scripted intervention manual. Results Outcomes from the within-group analysis revealed significant improvements on maternal anxiety, parenting competencies, and the child's behavioral-emotional functioning. Outcomes from the between-group analysis showed the EC-T did as well or better than EC in positively affecting maternal anxiety, depressed mood, parenting competencies, and the child's behavioral-emotional adjustment. Furthermore, the EC-T had a significantly greater impact than the EC on maternal confidence in helping their family and themselves manage the cancer's impact and in staying calm during emotionally charged conversations about the breast cancer with their child. Conclusions Regardless of the channel of delivery, the Enhancing Connections Program has the potential to positively affect parenting competencies and behavioral-emotional adjustment in mothers and dependent children in the first year of stages 0-III maternal breast cancer. Its positive impact from telephone delivery holds promise for sustainability.
Background and significance
An estimated 291,130 women were newly diagnosed in 2015 with invasive or in situ breast cancer in the USA [1] and approximately 18-22 % of those were mothers of minor children [2] . This translates to 52,583 to 64,269 children who were newly impacted by their mother's breast cancer in the USA.
Patients diagnosed with cancer experience high rates of depressed mood and affective problems for up to or longer than 2 years after diagnosis [3] [4] [5] . Even in the absence of depressed mood, treatment demands or concerns about the cancer can make the parent physically or emotionally unavailable to the child [6] [7] [8] [9] [10] . Side effects from polychemotherapy, hormonal therapy, surgery, or radiation treatment can result in months of symptoms, sleep alterations, mood alterations, and extreme fatigue, all of which can impact the child [11] .
Although diagnosed mothers want to help their child cope with the breast cancer, they report being too distressed, symptomatic, or pressured to be the attentive and caring parent, as they want to be [12] . Within this altered home and parenting environment, children are primarily on their own to interpret the cancer and the parents' changed behavior [13, 14] and an estimated 22-33 % of the children will reach or exceed clinical levels of distress [10, [15] [16] [17] . Even children scoring in the Bnormal^range on standardized measures of behavioral-emotional adjustment worry about their family, the ill mother, their future, and try to make sense out of what is happening [18] .
In their attempt to make sense of the changes from the cancer, children generate their own images and explanations-often erroneous ones-of the cancer and the majority (81 %) worry their mother will die from the breast cancer, even at early stage disease [19] . Some children explain the mother's breast cancer or negative mood by thinking that the child caused it or made it worse. Alternatively, the child might misinterpret the parent's physical symptoms as what the child did or said. Such internal attributions are expected to be sources of increased anxiety in the child [20, 21] . To further complicate the situation, children, even children with nightmares and crying spells, hold back disclosing their questions, fears, or worries to their ill mother, not wanting to further burden an already distressed parent [22, 23] .
Despite the numbers of affected mothers and children and the magnitude of their distress, there are few services and limited printed material to help them manage the toll of the mother's cancer on the child and the parent-child relationship. Virtually, no programs, materials, or services have been rigorously evaluated within a randomized trial with one exception, the Enhancing Connections (EC) Program. The EC is a fivesession parent education-counseling program that was recently evaluated in a phase III randomized control trial in six states in the USA [24] . See Table 1 for a description of the sessions.
Results from the randomized trial of the EC Program were remarkable. Compared to controls, mothers in the experimental group improved on depressed mood, parenting skills, anxiety, parenting quality, and parenting confidence. Compared to controls, experimental children improved on behavioralemotional adjustment: Total Behavior Problems and externalizing problems significantly declined, anxiety/depressed mood significantly declined, and internalizing problems tended to decline. At 1 year, experimental children remained significantly less depressed than controls on both mother-and child-reported measures [24] .
However, the efficacy of the EC Program was tested as an in-person, at home-delivered program that often involved hours of travel from the study center to patients' homes. What was still needed was an EC Program that could be sustained and easily accessed. The EC-telephone delivered (EC-T) Program, to be evaluated in the current study, was developed in response to these goals and consisted of the same content and format of the original EC Program. 
Study protocol
Study participants in the EC-T Program were recruited from the medical practices of surgeons, radiologists, and medical oncologists from cities in the east and west coasts. Study participants were eligible if they were recently diagnosed with early stage (local or regional, stages 0-III) breast cancer, read and wrote English as one of their languages of choice, and had a child 5-12 years of age who had been told their mother's diagnosis. A recent diagnosis meant that the diagnosis was within 7 months, a period of time of active treatment and early recovery from the cancer. After approval by the Human Subjects Committee at the study center and recruitment sites, eligible study participants were recruited through three channels: a recruitment letter mailed by site intermediaries, provider referral, or self-referral. When mothers verbally agreed to participate, they were mailed a study packet containing a consent form, baseline and post-intervention questionnaires, and all program materials [each intervention session was sealed in a separate envelope]. The patient educator contacted the mother following the mother's receipt of the packet to assist in interpreting the consent form and to answer questions about the study questionnaires. Once the signed consent form and baseline questionnaires were received, the patient educator scheduled the first telephone intervention session. Five intervention sessions (lasting 30-60 min each) were scheduled at 2-week intervals. At immediate completion of the fifth session, the mother was asked to complete and return the post-intervention questionnaires in a provided stamped, addressed envelope. Questionnaires were received by the study team an average of 2.69 weeks after completing session 5.
Initial training of the patient educators set the standards for program delivery. Intervention fidelity and dosage were monitored by comparing digital recordings of the intervention sessions against standardized performance checklists. Weekly meetings with the patient educators were held to review their performance and field experiences in delivering the intervention.
Theoretical rationale and components of intervention
The EC-T Program derived from three theories: a developmental-contextual model of parenting [25] [26] [27] , the transactional model of coping [4, 5] , and Bandura's social cognitive theory [28, 29] . The first two theories influenced the content of the intervention sessions, including ways to communicate with the child in developmentally appropriate language and staying within the child's perspective. Social cognitive theory, the third theory, provided the structure for each intervention session, including the in-session and athome assignments that engaged the diagnosed mother in skill and efficacy-enhancing exercises. These assignments included ways to remain emotionally and behaviorally accessible to her child, even during particularly challenging conversations caused by the cancer, e.g., BMommy, are you going to die from the cancer?Ŝ
tudy measures
Standardized questionnaires with well-established validity and reliability were used to assess the impact of the EC-T. Respondent burden was well tolerated and instruments were non-sensitizing, reflected in the completion and return rate of study questionnaires. All measures were the same as those used to assess efficacy in the randomized trial of the EC; psychometric details were reported earlier [24] .
Depressed mood Maternal depressed mood was measured by the Center for Epidemiological Studies-Depression Scale (CES-D) [30] [31] [32] [33] . Internal consistency reliability in the EC trial was 0.90.
Anxiety Maternal anxiety was measured by the Spielberger State-Trait Anxiety Inventory (STAI) [34] . Internal consistency reliability for the EC study sample was 0.96.
Parenting self-efficacy Maternal self-efficacy was measured by three subscales of the self-reported Cancer Self-Efficacy Scale (CASE): Help Child, Deal and Manage, and Stay Calm subscales [8] . The Help Child subscale (9 items) measured the mother's confidence in being able to talk with her child about the child's cancer-related concerns; e.g., BI can assist my child to talk out his/her worries about my cancer.^The Deal and Manage subscale (13 items) measured the mother's confidence in helping herself and her family cope with the challenges of the cancer, e.g., BI am able to take care of my family even as I experience pressures from the cancer.^The Stay Calm subscale (6 items) measured the mother's confidence in being able to stay calm during difficult or highly charged conversations with her child about the cancer. The internal consistency reliabilities in the EC clinical trial were 0.97 for Help Child, 0.96 for Deal and Manage, and 0.96 for Stay Calm subscales.
Parenting quality Parenting quality was measured by six items on the Family-Peer Relationship Scale (FPRQ), the mother's report of the type of interpersonal communication she has with her child [35] . The two subscales were Disclosure of Negative Feelings, e.g., BHow likely is it that the child will share if s/he is feeling mad or angry?^and Disclosure of Bad Things Happening, e.g., BHow likely is it that the child will share if something bad happens to the child.
The internal consistency reliabilities were 0.89 and 0.86, respectively, in the EC clinical trial.
Parenting skills The mother's parenting skills were measured by the 14-item mother-reported Parenting Skills Checklist that described the interactional behaviors mothers used to assist their child disclose, discuss, and cope with the breast cancer. The measure was developed by the study team to describe observable behaviors mothers could use to communicate and support their child about the breast cancer. The developmental-contextual model of parenting was the conceptual basis for the measure [25, 26] . The checklist consists of two subscales, the Elicitation subscale, e.g., BI draw out my child's concerns about the breast cancer,^and the Connecting and Coping subscale, e.g., BI set up private times to talk to my child about the breast cancer.^The measure's internal consistency reliability and concurrent and construct validity were assessed in the original randomized trial. The internal consistency reliabilities for the Elicitation and the Connecting and Coping subscales were 0.74 and 0.90, respectively [24] . The Elicitation subscale positively correlated with the mother's confidence in being able to help her child (r = .519; p < .0001) and with her confidence in being able to help the child cope with the impact of the cancer (r = .22, p < .0001). Both subscales were inversely related to the mothers' anxiety; the more anxious the mother, the lower her scores on her Elicitation skills (r = −.148, p = .05) and the lower her scores on her Connecting and Coping skills (r = −.212, p < .005).
Child behavioral-emotional adjustment The child's behavioral-emotional adjustment was measured by the Child Behavior Checklist (CBCL), a mother-reported scale of a broad range of behavior problems in children ages 6-18 [36] . Response options range from 0 to 2 from Bnot true (as far as you know)^to Bsomewhat or sometimes true^to Bvery true or often true.^The Externalizing score measures a child's aggressive, antisocial, and under-controlled behavior; the Internalizing score measures the child's fearful, inhibited, and over-controlled behavior. The internal consistency reliabilities for the EC clinical trial were 0.97 for Total Behavior Problems, 0.90 for the Internalizing score, and 0.94 for the Externalizing score. For the current study, we used the CBCL form for 4-18 year olds and its computer software that calculates the same Internal, External, and Total CBCL scores as the version for 6-18 year olds that was used in the prior clinical trial.
Study design
The short-term impact of the EC-T was evaluated using both a within-and between-subjects design. The within-subjects design compared the pre-with post-intervention scores for the EC-T study sample. The between-subjects design compared outcomes from the EC-T with outcomes from the intervention arm of the EC clinical trial. In the within-subjects design, we hypothesized that outcomes would improve on all measures, compared to baseline. Two-tailed tests of significance were calculated using the Wilcoxon Signed Ranks Test. In the between-subjects design, we hypothesized that outcomes on the EC-T would be comparable to those obtained from the EC. Linear Mixed Model was used to test the between-group differences and is based on Maximum Likelihood Estimation in which an iterative method estimates a trajectory for each study participant based on all available data for that participant supplemented by data obtained from the total sample [37, 38] . This estimation method has two advantages over traditional analysis of variance models: all available data are used from all participants rather than dropping participants with missing data. Second, it incorporates serial correlations among observations over time, thereby reducing bias. Effect sizes were calculated for all comparisons.
Results from within-subjects design
A total of 149 referrals were made to the study, of which 44 were enrolled; see Fig. 1 . Eligible mothers declined participation during recruitment because they did not need or want the program, stating that their children were doing fine now or Fig. 1 Flowchart of study participants for EC-T participants with breast cancer that participating in the study was not how they wanted to spend their time (n = 24); were too busy with child care or treatment demands to add one more thing to their schedules (n = 8); or spouses felt the program was not a good use of the families' time (n = 2). Five potential participants refused enrollment but did not provide a specific reason. Of the 44 mothers who enrolled, 32 mother-child dyads completed post-intervention measures. These 32 mothers and their 32 school age children constituted the study sample for analysis: 17 male and 15 female children. The 12 mothers who completed baseline data but dropped from the study (Fig. 1) were compared on baseline measures from the retained sample on demographic, treatment data, and on scores on the CES-D, STAI, and the CBCL. Mothers and children who dropped were comparable to the retained sample at baseline except they had fewer children, lower state anxiety, and higher confidence in their ability to stay calm in interacting with their child about the breast cancer.
The majority of diagnosed mothers (79.4 %) was within 5 months of diagnosis; averaged 42.6 years of age (SD 4.8) and were white (81 %). An additional 19 % were African-American, Filipino, Hispanic, or Asian. Most mothers (53.1 %, n = 17) were surgically treated with breast conserving surgery for their cancer, and 78.1 % (n = 25) were on adjuvant therapy (chemotherapy or radiation therapy) at time of study participation.
The study sample was educated and middle class; incomes ranged from $20,000 to over $150,000 with the majority of households reporting incomes over $75,000. All but one of the diagnosed mothers was married; the average length of marriage was 16.7 years (SD 5.6). Their spouse/partners averaged 45.9 years (SD 8.2) of age. Half of the diagnosed mothers (50 %) worked outside the home at least 20 or more hours per week during participation in the study. Some mothers (34.4 %) were on medical leave from employment, and 15.6 % reported that they did not work outside the home.
The majority of families (84.4 %) had two or more children in the household, ranging in age from 5 to 12, 46.9 % of whom were females. The referent child with whom the diagnosed mother completed the at-home assignments averaged 8.2 years (SD 2.4).
Analyses proceeded in two phases for the within-subjects design. First, pre-and post-test outcomes were compared for the total study sample; see Table 2 . Second, results were examined for the subsample of mothers whose baseline scores were in the clinically distressed range on depressed mood (CES-D ≥16) and on anxiety (STAI score of 40 or higher).
Results for the total sample revealed significant improvements between pre-and post-test scores on six of the nine outcome measures. Details follow.
Maternal depressed mood and anxiety Maternal depressed mood did not significantly change but showed a statistical tendency to improve (Wilcoxon Signed Rank, two-tailed test, p = .09). However, maternal anxiety did significantly improve between baseline and post-intervention (Wilcoxon Signed Rank, two-tailed test, p = .004).
Parenting skills and parenting self-efficacy Parenting competencies improved on both parenting skills and parenting self-efficacy. Parenting skills significantly improved in mothers' abilities to elicit their child's concerns, worries, or questions about the mother's cancer (p = .002), and mothers gained new ways to help their child cope and manage the mother's cancer (p < .001).
Mothers' self-efficacy significantly improved in their ability to stay calm while talking with their child about the breast cancer (p < .001); in helping their family and themselves manage the impact of the cancer (p < .001); and in assisting their child better manage the toll of the mother's breast cancer (p < .001).
Parenting quality Parenting quality did not significantly change but remained stable between pre-and post-test scores.
Child's behavioral-emotional adjustment The child's behavioral-emotional functioning significantly improved on the Total, Internalizing, and Externalizing scores of the Child Behavior Checklist. More specifically, the child's withdrawn (Internalizing) and antisocial behavior (Externalizing) were significantly reduced (p = .011 and p = .042, respectively). The total number of behavioral problems was also significantly reduced (p = .019).
Outcomes for the subsample of distressed mothers were next examined.
Fifteen of the 18 mothers (15/18; 83 %) who scored in the clinical range on depressed mood at baseline improved at post-test. Of those who improved, 11/15 (61 %) moved from the clinical to the normal range. However, 4/15 (27 %) of mothers who were depressed at baseline (CES-D ≥ 16) and improved at post-test still remained in the clinical range post-intervention. Thirty-nine percent (7/18) of mothers who were depressed at baseline either did not improve or did not move into the normal range on the CES-D at exit from the intervention.
Eleven of the 18 mothers (11/18; 61 %) who scored in the clinical range at baseline on anxiety (STAI ≥40) moved into the normal range at post-intervention. However, 7 (7/18; 39 %) mothers with clinically elevated anxiety at baseline did not improve at post-test.
Results from the between-subjects design
Results from the between-subjects design revealed that the EC-T did as well or better in positively affecting maternal and child outcomes than did the EC; see Table 3 .
Outcomes from the EC-T were comparable to outcomes from the EC on maternal anxiety; maternal depressed mood; parenting self-efficacy in helping the child; both subscales of the parenting skills questionnaire; and on the child's behavioral-emotional adjustment, including the Total, Internalizing, and Externalizing scores of the CBCL. Furthermore, the EC-T had a significantly greater impact than the EC on two of the three subscales of selfefficacy. Specifically, mothers in the EC-T were significantly more confident than mothers in the EC in helping their family and themselves deal with and manage the Only one outcome showed significantly greater improvement in the EC compared to the EC-T. Namely, the EC had a significantly greater impact on the child's disclosure of bad things happening than did the EC-T (d = 0.39; β = 0.88, p = .033).
Gains attributed by mothers to participation in EC-T
In addition to examining outcomes on standardized questionnaires, mothers were interviewed at 1 month after exiting the EC-T Program by a specially trained phone worker who was masked on the content of the program. Mothers were asked, BThinking back on the program overall, what part, if any, was most helpful for you?^and BWhat, if anything, have you learned about helping your child from this program?.^Each interview was digitally audio recorded, transcribed verbatim, verified for transcription accuracy, and content analyzed using inductive coding methods adapted from grounded field theory [39] . Trustworthiness of study results was protected by maintaining an audit trail, coding to consensus using constant comparative analysis, and carrying out formal peer debriefing throughout coding.
Mothers reported that they learned how to listen to and help their child express their thoughts and feelings, including not blocking nor shutting the child down. Mothers said their greatest gains were in acquiring and practicing new ways to communicate with their child to help the child open up, including asking open-ended questions and initiating and sustaining two-way conversations. Mothers also said they gained new ways to stay calm when talking to their child and to distinguish their personal feelings from their child's feelings. Mothers reported they also learned ways to communicate with their child that did not require the mother to teach, problem solve, or fix anything.
Discussion of results
The EC-T Program resulted in improved behavioralemotional functioning in both the diagnosed mothers and their school age children; outcomes reached or exceeded comparable results as the in-person delivered EC Program. Overall, results suggest that a brief, fully scripted cancer parent education program delivered by telephone has the potential to enhance mother and child functioning during the early treatment phase of the mother's breast cancer.
Results from the clinically distressed mothers in the EC-T sample on the CES-D and STAI were also remarkable. Of note, 61 % of women with clinically elevated depressed mood and clinically elevated anxiety scored in the normal range at exit from the intervention. Our results compare favorably to completed studies of psychosocial interventions that were designed to improve overall mood and depression in cancer patients [3] . However, recall that 39 % of depressed and anxious mothers did not substantially improve following EC-T. It is beyond our data to know why some distressed mothers improved while others did not. Additional research is needed to identify predictive factors that distinguish between distressed mothers with potential to improve and those not likely to improve. Only one outcome measure failed to significantly improve in both the within-and between-subjects design: parenting quality. A more sensitive measure of parenting quality related to parental illness is needed in future studies.
The comparability of outcomes between the EC-T and EC is positive news. The EC-T was able to reach a more highly distressed sample of recently diagnosed mothers than did the EC, did not require travel, was accessible to mothers for whom travel might pose a burden, and did not compete for clinic space. Results across both the within-subjects and between-subjects analyses provide strong evidence that the impact of EC is not dependent on the channel through which it is delivered.
Future research needs to consider developing the EC program as a web-based program. Recall that 43 % (n = 26) of the women who initially agreed to enter the study (n = 60) were later unable to be contacted, were too ill, or were too busy to participate (Fig. 1) . Web-based programs, like the telephone delivered program tested in the current study, offer accessibility and would allow newly diagnosed mothers access to the program on their own time and around episodes of symptoms or treatment demands. Child-rearing mothers are also likely to be among internet users; 97 % of Americans aged 18-29 and 93 % of those aged 30-49 use the Internet [40] . However, we do not want to be overly enthusiastic about endorsing a webbased delivery. A web-based intervention might add to mothers' anxiety or frustrate them if internet connectivity was slow, unpredictable, or the technology caused mothers to make mistakes.
Study limitations and research implications
Study results should be viewed with both caution and optimism. The use of a single group (within-subjects) design prevents unconditionally attributing the short-term impact of EC-T to observed outcomes. In addition, type I error was likely inflated, given the small sample size and the number of pre-and post-test comparisons that were computed. Study results are also limited to mothers and children comparable to those in the EC-T and do not generalize to fiscally or educationally challenged families, or to non-English speaking or stage IV populations. All of these groups warrant further attention. Further, child-rearing young adult survivors with other than breast cancer are also likely to have dependent children but tend of be overlooked. Future studies are needed to test the impact of the EC-T with parents of either gender with other types of cancer, not just breast cancer. EC-T is relevant to all types of cancers during initial treatment for non-metastatic disease.
Optimism is also in order. When results from the withinsubjects design are triangulated with those from the between subjects design and mothers' exit interviews, evidence suggests that the EC-T, not some alternative source, produced the observed changes. That such a program can be offered by telephone (cell or landline) protects access and reach for ill mothers who might otherwise be underserved. Further evaluation of the EC-T within a more rigorous research design is warranted.
